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A  working  model  of  a  technical  information 
system  has  been  designed  and  constructed.  The 
working  literature  is  taken  from  twenty-one 
Journals  in  the  field  of  physics.  The  system 
utilizes  remote  consoles  to  access  a  time  sharing 
computer  facility  (Project  MAC).  Programs  have 
been  developed  for  a  large  variety  of  search  and 
processing  techniques  in  real  time  as  well  as  for 
delayed  output.  The  system  is  intended  to  be  a 
prototype  operating  in  a  realistic  test  environment. 
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I.  Introduction 

The  Technical  Information  Project  at  M.I.T.  Is  an 
experiment  in  information  system  design*  It  is  Intended 
to  provide  a  test  bed  facility  to  evaluate  search  strat¬ 
egies,  to  learn  from  direct  experience  what  contributions 
modem  technology  can  make  in  solving  the  problems  of 
scientific  exchange,  and  to  localize  those  areas  In  the 
information  process  where  technological  improvements  are 
moat  likely  to  succeed.  The  present  paper  describes  the 
system,  k  subsequent  report  will  discuss  the  experi¬ 
mental  program,  tests  and  operations. 

Our  experimental  approach  is  to  design  a  working, 
model-size  information  system  to  operate  In  the  Boston- 
Cambridge  area,  capable  of  a  wide  spectrum  of  services 
in  a  realistic  environment.  In  its  present  configu¬ 
ration,  a  user  may  sit  at  an  electric  typewriter,  scan 
a  stated  range  of  literature  and  perform  a  search  based 
on  key  words,  key  word  in  context,  citation  index, 
bibliographic  coupling,  author,  location  and  various 
combinations  of  these.  The  response  is  printed  back  on 
the  same  typewriter  within  seconds  of  the  request.  The 
interaction  between  the  user  and  the  system  is  free 
intermediaries  and  is  accomplished  by  means  of  a  language 
very  close  to  natural  English. 

The  system  is  available  to  broad  classes  of  users 
and  its  operations  are  observed  and  monitored  by  means 
of  test  procedures  and  feed  back.  The  Information  thus 
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obtained  will  guide  the  future  evolution  of  the  system  by 
suggesting  cofflponent  and  procedural  Incvatlons. 

Several  design  raqulreaem^s  were  Imposed  on  the 
system  to  strengthen  its  prototype  function,  the  strongest 
such  requirement  is  that  every  component  and  process  used 
must  be  evaluated  not  only  in  terms  of  its  contribution  to 
the  model  system  but  also  la  terms  of  its  ability  to  be 
scaled  upmrd  by  a  factor  of  at  least  one  hundred.  This 
condition  strongly  affects  the  equipment  and  processing 
schemes  that  are  admissable  at  this  time.  At  one  end  we 
eliminate  all  human  processing  beyond  the  merest  clerical 
manipulation  on  the  grounds  that  expert  judgement^  evalu¬ 
ation,  indexing,  etc.  require  skills  that  are  not  ordi¬ 
narily  available  in  large  numbers  and  are  at  any  rate  the 
very  skills  that  one  expects  to  conserve  and  release  for 
other  purposes.  At  the  other  extreme  we  eliminate  for 
the  time  being  schemes  and  processes  that  depend  on 
computer  manipulation  of  large  bodies  of  text.  Our  system 
bases  itself  on  a  technological  capability  projected  to 
about  three  years  from  now.  The  range  of  equipment  capa¬ 
bilities  at  that  tine  will  not,  in  our  Judgement,  Include 
an  appreciable  capacity  to  either  store  or  manipulate 
large  bodies  of  text.  If  in  the  course  of  our  work  evi¬ 
dence  to  the  contrary  should  appear,  the  question  will 
be  reconsidered. 

What  we  presently  call  the  system  consists  of  five 
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A.  A  sample  literature 

B.  A  computer  facility 

C.  A  library  of  programs 

B.  A  population  of  users 

E.  A  test  and  monitor  procedure 
Figure  1  is  a  block  diagram  of  the  system. 

Elements  of  the  incoming  literature  are  key  punched, 
edited,  compressed,  and  transfered  to  magnetic  tape.  This 
tape  is  kept  as  a  back  up  record.  For  actual  processing 
purposes  the  material  is  transfered  from  tape  to  a  per¬ 
manent  location  on  the  computer  disc  where  it  is  always 
available  for  use.  The  computer  Is  a  central  facility 
accessed  through  one  hun'^red  remote  teletype  consoles  that 
use  it  on  a  time  sharing  basis.  Communication  between 
console  and  computer  is  by  ordinary  telephone  wire.  It  is 
virtually  instantaneous  and  requires  no  special  equip¬ 
ment  at  the  user  end.  A  library  of  programs  is  available 
to  all  users, 

II  The  Sample  Literature 

The  choice  of  a  sample  literature  for  a  prototype 
information  system  is  critical  both  with  regard  to  size 
and  distribution  of  material.  The  library  in  store  must 
be  above  critical  size  in  order  to  engage  the  serious 
Interest  of  test  users.  It  must  be  widely  distributed 
among  a  large  enough  group  of  disciplines  In  order  to 
avoid  narrow  specialization  of  users.  On  the  other  hand 
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it  must  have  a  certain  cohesion  and  relatedaess  in  order 
to  stay  within  manageable  experimental  size.  Our  choice 
of  Journals  to  be  Included  in  the  experimental  system 
and  the  criteria  for  expansion  are  based  on  a  statis¬ 
tical  analysis  of  a  larger  number  of  citations  In  the 
physics  literature.  He  consider  a  well  edited  Journal 
to  be  an  active  carrier  of  information  within  the  commu¬ 
nity  of  scientists.  Each  Journal  relates  to  a  family 
of  Journals  by  refering  to  them  and  In  turn  serves  as 
a  source  of  references  for  others.  There  is  a  two  way 
flow  of  Information  between  any  two  Journals  which  is 
a  measure  of  their  relatedness. 

Let  Jjjj  (m  =  0,  1,  2,  3^  ...k)  represent  a  list  of 
Journals  and  let  be  the  percentage  of  references  In 

Journal  m  to  Journal  n.  We  may  construct  a  matrix  of 
J  's  that  shows  the  flow  of  Information  between  the 

QUl 

Journals.  We  define  a  family  of  related  Journals  la 
terms  of  the  reference  matrix  in  the  following  way:  A 
Journal  matrix  constitutes  a  related  family  If  It  has 
a  strong  upper  left  hand  corner,  a  strong  diagonal,  a 
strong  upper  row,  and  If  each  column  adds  up  to  some 
predetermined  percentage  (our  tentative  choice  Is  50?C). 
Such  a  family  of  Journals  usually  consists  of  two 
member  classes.  One  Is  a  group  of  Journals  where 

Is  roughly  equal  to  Jnm.  That  means  there  Is  strong 
two  way  communication  within  this  class.  A  second  class 
of  Journals  exists  where  ^  ‘^na*  ®r®  Journals 
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that  utlllae  tbs  first  group  as  sources  of  Inforaation 
but  do  not  theasalyas  contribute  such  to  the  reference 
literature.  Figure  2  is  an  actual  journal  natrlx  that 
illustrates  the  family  structure.  3q  to  Jg  are  members 
of  the  first  class,  Jg  to  are  members  of  the  second. 
Together  Jq  to  constitute  a  family  of  related  jour¬ 
nals,  may  be  considered  to  be  part  of  this  family. 

It  also  is  clearly  the  beginning  of  a  new  family  of 
journals  that  extends  to  A,  full  sujd  quantitative 

discussion  of  the  statistics  of  references  may  be  found 
In  our  reports  R-3  and  R-4, 

The  oulk  of  our  present  material  Is  taken  from  the 
periodic  physics  literature.  (See  list  below.) 

List  of  Journals  Processed  for  TIP 
Annals  of  Physios 
Applied  Physics  Letters 
Canadian  Journal  of  Physics 
Helvetioa  Physics  Acta 
Japanese  Journal  of  Applied  Physics 
Journal  of  Applied  Physics 
Journal  of  Chemical  Physics 
Journal  of  the  Fhy^  cal  Society  of  Japan 
Huclear  Physics 
Huovo  Ciaento 
Physica 

Physical  Review 
Physical  Review  Letters 
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Physics  iettars 

Proceedings  of  the  Physical  Society  (London) 

Progress  of  Theoretical  Physics  (Kyoto) 

Soviet  Physios  -  JBTP 

Soviet  Physics  -  Solid  State 

Soviet  Physics  -  Technical  Physics 

The  Physics  of  Plnlds 

The  choice  of  Journals  Is  based  on  the  family  matrix  gener¬ 
ated  hy  the  Physical  Review  as  Jqq.  Twenty  one  Joximals 
are  being  processed  on  a  continuing  basis  of  up-dating.  Of 
these,  the  Physical  Review  extends  bach  to  Volume  77 »  1950; 
the  Journal  of  Chemical  Physics  and  Physical  Review  Letters 
extend  bach  to  1958;  12  other  Journals  were  started  in  198? 
and  6  In  1964,  The  sixteen  years  of  Physical  Review  provide 
a  historical  record  of  significant  extent,  the  other  Journals 
are  taken  from  a  variety  of  lands  and  cultures. 

For  each  of  the  articles  In  each  of  the  above  Journals 
we  record  the  location  of  the  article  (journal,  volume,  page), 
the  title,  authors,  the  Institutional  affiliation  of  the 
authors,  the  citations  (Journal,  volume,  page),  the  location 
of  the  article  In  Physics  Abstracts  (when  this  information 
becomes  available),  and  subject  index  information  If  the 
latter  is  available  from  a  published  source.  The  above 
Infomatlon  Is  punched  on  cards,  verified,  edited,  and  trans- 
fared  to  magnetic  tape  for  permanent  storage.  This  tape  Is 
then  edited  by  the  computer  to  detect  clerical  errors  and 
transferred  to  an  assigned  location  on  the  computer  disc 
memory  where  it  Is  immediately  available  for  manipulation  or 
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search.  Dally  and  weekly  sjcnltoring  prograas  have  been 
devised  that  test  the  Integrity  of  the  data.  If  any  fault  1 
detected  it  can  be  localised  and  repaired  from  any  of  the 
back  up  tapes  that  are  kept  for  that  purpose. 

At  present  our  library  consists  of  25,000  articles 
growing  at  the  rate  of  soae  i500  per  month.  The  sionthly 
additions  to  our  Information  store  comprise  about  50-601 
of  all  papers  abstracted  In  Physics  Abstracts, 

III  The  Computer  Facility 

The  computer  facility  at  our  disposal  is  the  IBM  7094 
operating  in  remote,  time  sharing  fashion.  This  facility 
is  Itself  an  experimental  project  (Project  MAC).  It  con¬ 
sists  of  a  central  computer  with  100  remote  consoles  having 
access  to  Its  facilities.  The  consoles  are  standard  tele¬ 
type  machines  presently  distributed  at  vailous  locations 
around  the  K.I.T.  campus.  Contact  with  the  computer  is  by 
means  of  ordinary  telephone  connection.  The  100  consoles 
are  available  to  perhaps  400  people  who  can  at  any  time 
try  to  use  the  computer  on  a  time  sharing  basis.  As  many 
as  thirty  people  may  use  the  computer  at  the  same  time. 

Those  interested  in  a  more  detailed  understanding  of  the 
M.I.T.  time  sharing  computer  system  may  consult  the  Compat¬ 
ible  Time  Sharing  System  (CTSS)  Manual  (3).  As  a  general 
statement  of  purpose  and  capability  we  quote  the  following 
paragraphs  from  the  Introduction  to  the  CT3S  manual. 

"The  motivation  for  time- shared  computer  usage  arises 
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out  of  the  slow  aan-coaimter  Interaction  rate  presently 
poasihle  with  the  bigger,  more  adwanced  coaputers.  This 
rate  has  changed  little  (and  has  become  worse  in  some  cases) 
in  the  last  decade  of  widespread  computer  use. 

"In  part,  this  effect  has  been  due  to  the  fact  that 
as  elementary  problems  become  mastered  on  the  computer,  more 
complex  problems  Immediately  become  of  Interest.  As  a 
result,  larger  and  more  complicated  programs  are  written  to 
take  advantage  of  larger  and  faster  computers.  Even  If  a 
typewriter  le  the  console,  there  are  usually  lacking  the 
sophisticated  duery  and  response  programs  which  are  vitally 
necessary  to  allow  effective  Interaction  between  the  pro¬ 
grammer  and  the  computer  without  large  economic  loss  and 
also  to  make  each  interaction  more  meaningful  by  extensive 
and  complex  system  programming  to  assist  In  the  man- computer 
communication. 

"In  addition  to  allowing  the  development  of  usable  and 
sophisticated  debugging  techniques,  an  efficient  time-sharing 
system  should  make  feasible  a  number  of  relatively  new 
computer  applications  idilch  can  be  Implemented  only  at  great 
cost  in  a  conventional  system.  Any  problem  requiring  a  high 
degree  of  Intermixture  of  computation  and  communication  on 
a  real-time  basis  should  readily  lend  Itself  to  time-sharing 
techniques.  Examples  of  this  type  cf  application  include: 
decision- tree  problems;  real-time  management  problems; 
gaming  problems;  sociological  experiments;  teaching  machines; 
language  learning  problems;  library  retrieval;  text  editing; 
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algebra  manipulators;  and  many  more. 

"The  Compatible  Time-Sharing  System  (CTSS)  is  a  general- 
purpose  programming  system  which  allows  a  new  form  of  computer 
operation  to  evolve  and  y«t  allows  most  older  pre-time-sharir g 
programming  systems  to  continue  to  be  operated.  CTSS  Is  used 
at  a  console  which  may  be  of  several  varieties,  but  irtiich 
in  essence  is  an  electric  typewriter,  Each  console  user 
controls  the  computer  (l.e.  as  seen  by  him)  by  issuing  standard 
commands,  one  at  a  time.  The  commands  allow  convenient 
performance  of  most  of  the  routine  programming  operations 
such  as  input,  translation,  loading,  execution,  stopping  and 
inspection  of  programs.  This  command  convenience,  although 
it  has  a  fixed  format,  is  with  no  loss  of  generality  since 
a  command  can  also  be  used  to  start  an  arbitrary  programming 
subsystem  with  Its  own  control  language  level," 

17  The  Programs 

The  computer  operates  on  the  literature  by  means  of 
a  set  of  programed  commands.  The  program  language  and  for¬ 
mat  is  the  Interface  between  the  user  and  the  literature  on 
which  the  computer  operates.  It  Is  in  a  way  the  only  aspect 
of  the  computer  that  a  user  need  be  aware  of.  As  such  It 
la  the  very  heart  of  the  system  and  most  sensitive  to  hiiman 
needs.  One  must  make  the  distinction  between  what  is  called 
the  programming  language  and  the  language  of  engagement 
between  man  and  machine.  The  programming  language  is  a  set 
of  Instructions  to  the  computer  written  In  the  particular 
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and  esoteric  vernacular  that  matches  computer  capabllltleB, 

It  is  largely  incomprehensible  ehen  re^rded  as  English 
text.  Such  language  may  be  PORTRAH,  MAD,  PAP,  etc.  The 
language  ^at  a  user  would  contfortably  wish  to  use  when 
performing  a  literature  search  should  be  as  close  as  possible 
to  natural  English  and  should  have  a  sufficient  vocabulary 
of  verbs  and  aoims  to  allow  a  flezabie  group  of  choices 
to  be  made  by  the  user  without  requiring  the  intermediary 
of  a  programing  expert.  In  our  case  the  programing  language 
Is  largely  PAP  and  need  not  concern  us  here.  The  language 
of  engagement  has  evolved  throu^  several  generations  of 
use  and  Is  constantly  being  changed  and  adjusted  In  response 
to  user  feed  back. 

The  literature  and  program  facilities  are  available 
to  all  MAO  system  users.  Indeed,  the  facilities  are  theo¬ 
retically  available  to  any  person  In  the  world  who  has  access 
to  Bell  Telephone  TMIX  or  Western  Union  TELEX  machines.  One 
simply  turns  the  power  on  and  dials  the  proper  number  as  one 
would  dial  any  telephone  or  teletype  station  -  area  code  3 
digits,  exchange  3  digits,  station  number  4  digits.  When 
contact  with  the  computer  Is  made  the  churacteristlc  dial 
tone  is  heard.  There  follows  a  log-ln  procedure  Involving 
a  password.  This  is  in  the  nature  of  a  library  card  idiich 
identifies  the  caller  as  a  legitimate  user  of  the  system.  If 
a  free  line  is  available  the  user  will  be  so  Informed  and  he 
may  then  precede  to  uee  the  computer  In  any  of  the  capacities 
that  it  can  function.  If  the  library  function  is  desired  one 
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types  TIP.  This  instruction  makes  the  computer  receptive 
to  the  library  language  developed  for  this  purpose.  The 
simplest  form  of  engagement  may  be  initiated  by  specifying 
three  commands: 

SEIRCH:  defines  what  literature  is  to  be  searched, 

FIND:  states  the  items  to  be  found. 

OUTPUT:  defines  the  nature  and  content  of  the  computer 
output. 

The  SEARCH  command  may  have  the  following  elaborations: 

SEARCH:  ALL  -will  search  the  entire  literature  in  store, 
SEARCH;  ALL  SEW  -will  search  the  last  volume  of  each  journal. 
SEARCH:  PHYREV  ALL  -will  search  everything  in  store  of  a 
given  journal  (in  this  case  the  Physical  Review). 
SEARCH:  PHYREV  v.120  to  v. 1 35 
SEARCH;  PHYREV  v.120 

The  program  will  search  as  specified  above  and  detect  any 
item  described  under  the  FIND  command  which  itself  has  a 
variety  of  possibilities. 

FIND:  AUTHOR  =  SMITH  -will  find  all  papers  that  Include 
Smith  among  its  authors. 

FIND:  TITLE  =  CRYOGENICS  -will  find  all  papers  that 
contain  the  word  "cryogenics”  in  the  title. 

One  may  similarly  define  a  location 
FIND;  LOCATION  =  M.I.T. 
or  a  citation 

FIND:  CITATION  =1  131  1  “i  65  -will  find  all  papers 

that  cite  the  article  In  Physical  Review  (code  1) 
volume  151,  page  il65 
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Tht  OtIfPUT  oomand  selects  one  or  sore  of  the  various 
options  available  for  output.  One  nay  call  for  Imaediate 
PRIIT,  or  one  aay  vlsh  a  preliminary  OOUHT  of  the  Items 
found  before  asking  for  FRIHT.  One  may  also  S!lK)R£  the 
results  under  a  file  name  and  call  for  it  later  for 
further  manipulation  if  immediate  reeponee  is  not  required. 

fhe  above  oommands  may  be  given  In  any  order  and  any 
oomblnation.  Since  the  bulk  of  the  computer  time  Involved 
is  spent  on  reading  the  material,  it  is  frequently  convenient 
to  combine  many  requests  and  FISP  them  all  in  one  SEARCH  of 
the  literature.  Figure  3  shows  one  such  example.  Note 
that  two  words  k  it  B  typed  on  one  line  imder  FINP  are 
interpreted  as  k  kWD  B  while  two  words  on  two  lines  are 
interpreted  as  A.  OR  B.  Thus 
FINP:  SMITH  JONS8 

means  find  papers  by  Smith  and  Jones 
FIND:  SMITH 
FIND:  JOINS 

means  find  papsrs  by  Smith  or  Jones.  Similarly  for  words 
in  the  title  and  other  Items. 

Several  programs  have  been  developed  that  carry  the 
process  beyond  the  simple  SEARCH  •  FIND  fxmctlon.  One 
such  program  is  the  creation  of  a  citation  index.  The 
procedure  is  shown  In  Figure  4.  A.  by-product  of  this 
operation  is  the  citation  inventory  of  a  Journal,  namely 
the  distribution  of  citations  among  the  various  Journals. 

Note  that  the  citations  to  any  given  paper  or  group  of 
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papers  say  be  obtained  with  the  FINS  coffiaand  as  previously 
described.  The  present  program  is  a  mors  wholesale  listing 
that  generates  the  entire  citation  Index  of  a  body  of  liter¬ 
ature  volume  by  volume.  If  the  output  command  la  STOBE.  the 
indexes  of  the  various  volumes  can  subeequently  be  cumulated 
imd  merged.  It  is  also  possible  to  obtain  a  citation  index 
to  a  single  journal,  or  to  a  single  volume  of  a  given 
journal. 

A  set  of  programs  has  been  developed  under  the  general 
name  of  SHAB2.  In  this  process  we  name  an  article  and  ask 
that  other  articles  be  found  that  share  some  element  with 
it.  One  may  ask  for  Author,  Word,  Location,  or  Citation 
share,  fhe  latter  is  perhaps  the  most  useful  exEusple  of 
this  class  of  programs  and  has  been  thoroughly  investi¬ 
gated  by  us  under  the  name  of  bibliographic  coupling,  ^ 

figure  5  gives  an  example  of  share  citation.  This  example 
illustrates  a  combined  search  of  title  word  followed  by  a 
citation  coupling.  Volume  ‘8  of  Soviet  Physics- JETP  tiaa 
searched  for  articles  with  the  word  MOSSBAUER  in  the  title. 
Two  Buch  articles  were  found,  p.9A5  and  p,il39.  We  then 
search  Physical  Review  v,131  to  v.l3A  for  all  articles  that 
share  citations  with  the  first  NOSSBADER  paper  in  JETP.*  For 
output  we  requested  the  title,  authors  and  the  shared 


*  The  title  of  this  paper  le  **The  Moeebauer  Effect  on  Sni19 
Nuclei  in  a  Vanadium  Matrix." 
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oitatiea.  Ulna  articles  were  found.  Although  the  match 
here  Is  aade  on  the  basis  of  bibllogz^phlc  coupling  the 
remarkably  close  relation  between  the  title  of  the  test 
paper  and  those  of  the  retrieved  papers  Is  very  clear. 

The  relation  goes  much  beyond  the  aere  sharing  of  words. 

Of  the  nine  papers,  three  contain  the  word  MOSSMUER  In 
the  title,  four  relate  to  studies  on  metals,  and  four 
deal  id.tb  aetallc  crystal  structure,  lattice  and  lattice 
defects.  All  of  these  topics  are  implied  in  the  title  of 
the  original  paper, 

The  above  examples  involve  an  iamediate  response 
from  the  computer  to  the  user.  This  may  not  always  be 
neoeesary.  It  is  possible  to  create  "standing  orders" 
that  will  be  fulfilled  at  some  slack  time  when  the 
computer  is  free  from  iaaediate  demands,  usually  late  at 
night.  The  output  instructions  may  call  for  a  PRINT, 

STORE,  CABX)  PUNCH  or  TAPE.  An  example  of  this  type  of 
operation  is  the  HIOHT  LETTER.  In  this  program  a  stated 
literature  range  Is  to  be  searched.  Whenever  a  reference 
is  found  to  a  prepared  list  of  papers,  a  letter  is  printed, 
addressed  to  the  author  of  the  cited  paper  telling  him 
the  journal,  volume,  page,  title,  author,  and  location 
of  the  paper  that  cites  him.  The  computer  print  out  is 
thus  the  completed  message  addressed  and  ready  for  mailing. 

In  Figure  6  we  show  a  sample  of  such  a  letter  pro¬ 
duced  by  eearchlng  a  recent  volume  of  Soviet  Physics-JETP 
for  references  to  a  list  of  papers  that  were  published  by 


Page  20 


yiQgRB  6 


THE  "NIGHT  LETTER"  -  See  text  page  19 
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M«  I.  T*  Authors  in  Physical  Review  Letters. 

An  Interesting  possibility  Is  afforded  by  allowing 
the  computer  to  interpret  instructions  in  a  file  prev¬ 
iously  written  and  named.  For  example: 

SEARCH ;  PHTREY  v.120  to  v. t 30 
PIHD;  REAP  PILE  SMITH 
OUTPUT;  PRINT  TITLE  AUTHORS 
In  this  case  instead  of  specifying  idiat  to  find  the 
program  is  directed  to  read  a  file  called  SMITH.  This 
la  a  file  previously  prepared  by  a  Mr.  Smith  who  has 
access  to  the  computer.  Pile  SMITH  may  contain  a  list 
of  authors,  citations,  and/or  key  words  that  Mr.  Smith 
is  particularly  interested  in.  The  list  (unlike  the 
library  proper  and  the  programs)  is  at  Mr.  Smith's 
disposal.  He  may  change  it  from  time  to  time,  add  new 
items,  or  delete  old  ones  as  his  needs  and  experience 
change.  This  provides  a  user  with  a  combined  author 
index,  citation  index,  EWIC  and  share  search  tailored 
CO  hie  individual  needs. 

The  ability  to  derive  commands  from  previously 
stored  Instructiox-S  applies  not  only  to  the  FIND  oper¬ 
ation  but  to  SEARCH  as  well.  An  axample  of  that  has 
already  been  given  idien  ve  said  SEARCH:  ALL  instead 
of  naming  every  Journal  and  every  volume  in  store. 
Another  example  is  SEARCH:  NEW  LITERATURE.  This  command 
has  been  predetermined  to  mean  SEARCH  the  latest  volume 
entry  of  each  Journal. 
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In  addition  to  being  a  progracing,  cuaputlng  and 
library  facility  the  computer-teletype  system  is  a  very 
effective  coanauni cation  system.  This  means  that  the  infor¬ 
mation  stored  in  the  computer  need  not  necessarily  come 
from  one  central  source.  Every  user  may  also  be  con¬ 
sidered  as  a  source  of  Information  communicated  to  the 
rest  of  the  system,  fhls  is  particularly  effective  when 
the  console  user  Is  located  In  an  area  of  specialized 
knowledge  such  as  a  special  information  center,  a  doc¬ 
ument  room  or  branch  library.  Such  sources  may  contribute 
a  weekly  list  of  special  report  aqulsltlons.  These  are 
put  in  proper  format  that  fits  our  standard  programing 
language.  Any  TIP  user  may  then  type  the  request: 

SElfiCH:  ESGINBERIHG  LIBRARY  REPORTS 
PIHD:  KEYWORD  =  CRYOHENICS 
PRINT:  TITLE,  AUTHOR,  AGENCY,  REPORT  NUMBER 
The  search  may  be  made  by  author,  keyword,  issuing  agency, 
title  word  or  any  other  parameter. 

Another  example  of  special  input  Is  obtained  from  our 
central  library  Journals  center.  This  consists  of  infor¬ 
mation  on  the  distribution  of  various  Journals  among  the 
branch  libraries.  A  sample  question  In  this  case  is: 
SEARCH:  JOURNAL  LIST 

FIND:  JH.  APPLIED  PHYSIOLOGY  VOLUME  12 
PRINT:  LOCATION,  SHELF  NUMBER 
The  response  gives  the  branch  libraries  that  Include 
.olume  12  of  the  Journal  in  their  holdings  and  the  shelf 
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niiaber  attached  to  it.  It  would  be  relatively  easy  to 
extend  thi«  facility  tc  s  regional  level  and  to  include 
other  items  of  Information, 

The  communication  facilities  of  the  system  are 
being  used  to  transmit  messages  from  system  to  users, 
and  users  to  system.  An  example  of  the  former  is  a  dally 
Inventory  of  literature  in  store.  By  typing  RESUME 
LIKllHY  the  user  redeyes  the  latest  inventory  of 
available  data  files,  (Figure  7)  The  user  may  also 
reel eve  a  list  of  programs  and  ask  for  a  brief  description 
of  each  program.  The  latter  facility  is  being  eluoorated 
Into  a  teaching  program  so  that  a  new  user  may  be  taught 
by  the  computer  how  to  use  the  computer  as  a  library  tool. 

The  syetem  described  above  is  to  be  considered  as 
a  research  tool.  It  Is  now  being  used  to  investigate 
a  group  of  problems  that  range  from  engineering  and  cost 
analysis  to  the  role  of  human  factors  In  literature  search. 
These  and  other  experiments  currently  in  operation  or 
design  will  be  discussed  in  part  II  of  this  paper. 
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